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(54) DC-DC CONVERTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC-DC converter capable of 
eniiancing conversion efficiency and also feeding a large load current by 
increasing the load-current drive capacity. 

SOLUTION: A pre-regulator 1 1 inputs a DC voltage of a DC power 
source 1 and controls the output voltage to reach a give value so as to 
make the input voltage to a booster circuit 1 2 constant. The booster 
circuit 12p in a first period, connects capacitors 01, 02 in parallel to 
charge them with the input voltage and, at the same time, connects 
capacitors C3, 04 in series to take out the charged voltage just before 
the connection to the outside, and in a second period, connects the 
capacitors 03, 04 in parallel to charge them with the input voltage and, 
at the same time, connects the capacitors 01, 02 in series to take out 
the charged voltage just before the connection to the outside, and thus 
alternately conducts each operation of the first and second periods. A 
series regulator 13 aims to stabilize the boosted voltage output from the 
boosting circuit 1 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The DC-DC converter characterized by having at least an armature-voltage control means to 
control to become the predetermined value which the output direct current voltage needs in the latter 
part while inputting said input direct current voltage and outputting direct current voltage in the DC-DC 
converter which makes the output direct current voltage of arbitration from input direct current voltage, 
and a pressure-up means to increase the pressure up of said output direct current voltage N times. 
[Claim 2] Said armature-voltage control meanis is a DC-DC converter according to claim 1 
characterized by consisting of a switching regulator. 

[Claim 3] Said pressure-up means is a DC-DC converter according to claim 1 or 2 which has two 
capacitors, carries out parallel connection of said capacitor to the 1st period, charges with the output 
voltage of said armature-voltage control means, carries out series connection of said capacitor to the 
2nd period, and is characterized by taking out the charge electrical potential difference outside, and 
performing each actuation of said the 1st and said 2nd period by turns. 

[Claim 4] Said pressure-up means has the capacitor of one pair, and the capacitor of the pair of another 
side. At the 1st period At the same time it carries out parallel connection of the capacitor of one 
[ said ] pair and charges with the output voltage of said armature-voltage control means Series 
connection of the capacitor of the pair of said another side is carried out, and the charge electrical 
potential difference in front of that is taken out outside. At the 2nd period At the same time it carries 
out parallel connection of the capacitor of the pair of said another side and charges with said output 
voltage The DC-DC converter according to claim 1 or 2 which carries out series connection of the 
capacitor of one [ said ] pair, and is characterized by taking out the last charge electrical potential 
difference outside, and performing each actuation of said the 1 st and 2nd period by turns. 
[Claim 5] Said pressure-up means has two capacitors. At the 1st period Series connection of the 
charge electrical potential difference and supply voltage in front of the capacitor of said another side is 
carried out, and they are taken out at the same time it charges one [ said ] capacitor with the output 
voltage of said armature-voltage control means. At the 2nd period At the same time it charges the 
capacitor of said another side with the output voltage of said armature-voltage control means The DC- 
DC converter according to claim 1 or 2 characterized by carrying out series connection of the charge 
electrical potential difference and supply voltage in front of one [ said ] capacitor, taking them out, and 
performing each actuation of said the 1st and 2nd period by turns. 

[Claim 6] A DC-DC converter given in any 1 claim of claim 1 to the claims 5 characterized by equipping 
the latter part of said pressure-up means with a stabilization means to stabilize the output voltage of 
the pressure-up means, further. 

[Claim 7] The DC-DC converter characterized by having an ajmature-yoltage control means to control 
to become the predetermined value which the output direct current voltage needs in the latter part 
while inputting said input direct current voltage and outputting direct current voltage in the DC-DC 
converter which makes the output direct current voltage of arbitration from input direct current voltage, 
and a pressure-lowering means to make the pressure of said output direct current voltage lower 1/N 
time. 
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[Clairn 8] Said armature-voltage control means is a DC-DC converter according to claim 7 
characterized by consisting of a switching regulator. 

[Claim 9] Said pressure-lowering means is a DC-DC converter according to claim 7 or 8 which has two 
capacitors, carries out the series connection of said.capacitor to the 1st period, charges with the output 
voltage of said armature-voltage control means, carries out parallel connection of said capacitor to the 
2nd period, and is characterized by taking out the charge electrical potential difference outside, and 
performing each actuation of said the 1st and said 2nd period by turns. 

[Claim 10] Said pressure-lowering means has the capacitor of one pair, and the capacitor of the pair of 
another side. At the 1st period At the same time it carries out series connection of the capacitor of one 
[ said ] pair and charges with the output voltage of said armature-voltage control means Parallel 
connection of the capacitor of the pair of said another side is carried out, and the charge electrical 
potential difference in front of that is taken out outside. At the 2nd period At the same time- it carries 
out series connection of the capacitor of the pair of said another side and charges with said output 
voltage The DC-DC converter according to claim 7 or 8 which carries out parallel connection of the 
capacitor of one [ said ] pair, and is characterized by taking out the last charge electrical potential 
difference outside, and performing each actuation of said the 1st and 2nd period by turns. 
[Claim 11] A DC-DC converter given in any 1 claim of claim 7 to the claims 10 characterized by 
equipping the latter part of said pressure-lowering means with a stabilization means to stabilize the 
output voltage of the pressure-lowering means, further. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a DC-DC converter with the sufficient conversion 
efficiency of an electrical potential difference especially about the DC-DC converter which makes the 
output direct current voltage of arbitration from input direct current voltage. 
[0002] 

[Description of the Prior-Art] Conventionally, as an^example of this kind of DC-DC converter, the thing 
as shown in drawing 20 is known. 

[0003] This is the DC-DC converter of a pressure-up mold, and as shown in drawing 20 , it is equipped 
with the booster circuit 2 of a charge pump method, and the. series regulator (stabilization circuit) 3 at 
least. 

[0004] Moreover, the input side is connected to DC power supply 1, and, as for the booster circuit 2, the 
capacitor CIO is connected between the output terminal and gland. Moreover, the booster circuit 2 
consists of four switch SI which consists of a capacitor CF and a transistor - S4, as shown in drawing 
21. As for the series regulator 3, the capacitor C20 is connected between the output terminal and gland. 



[0005] In the DC-DC converter which consists of such a configuration, the pressure up of the direct 
current voltage (for example, 3V) from DC power supply 1 is carried out in a booster circuit 2, for 
example, an about [ 6V ] pressure-up electrical potential difference is obtained. This pressure-up 
actuation is performed by repeating charge actuation of drawing 21 (A), and the transfer operation of 
this drawing (B) by turns. 

[0006] That is, at the time of charge actuation, only switches S2 and S3 will be in a closed state in the 
half period of one clock, and Capacitor CF is charged by 3V. On the other hand, at the time of transfer 
operation, only a switch SI and S4 will be in a closed state in the half period of the clock of another 
side, charge electrical-potential-difference 3V of Capacitor CF and 3V of supply voltage VDD are 
impressed to a serial, it is set to 6V, and this electrical potential difference turns into output voltage 
VOUT. The pressure of this pressure-up electrical potential difference is lowered by the series regulator 
3, and he was trying to obtain desired direct current voltage (for example, 3.3V). 
[0007] On the other hand, as other examples of the conventional DC-DC converter, although not 
illustrated, the DC-DC converter of a pressure-lowering mold is known. 

[0008] After this pressure-lowering type of DC-DC converter lowers the pressure of input voltage by 
the charge pump method, and obtains desired output voltage through a series regulator or lowers the 
pressure of input voltage to a moderate electrical-potential-difference value, the pressure of it is 
lowered by the charge pump method, and it obtains desired output voltage. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the DC-DC converter of the conventional 
pressure-up mold, in the booster circuit 2, in order to carry out a pressure up in consideration of the 
minimum electrical potential difference of an input, the pressure up was carried out to the output of a 
series regulator 3 beyond the need. For this reason, the amount of [ in a series regulator 3 ] voltage 
drop became large, since this voltage drop was performed by resistance, that power consumption 
became large, consequently the conversion efficiency of an electrical potential difference was reduced. 
[0010] Moreover, a booster circuit 2 is constituted as shown in drawing 21 , it charges Capacitor CF as 
mentioned above [ while ] at the half period of a clock, and outputs the charge charge to the half period 
of the clock of another side. For this reason, when there was much load current of the load connected 
to a series regulator, it had also produced un-arranging [ that that load could not be used ]. 
[001 1] On the other hand, in the DC-DC converter of the conventional pressure-lowering mold, when 
load-carrying capacity passed many load currents greatly, the electrical-potential-difference 
(conversion) loss by the serieis regulator occurred, and un-arrahging [ that'cbnversion efficiency fell ] . 
had occurred. 

[0012] Then, the purpose of this invention has a DC-DC converter in offering the DC-DC converter 
which can aim at improvement in conversion efficiency upwards, enlarges load current drive capacity, 
and can supply many load currents irrespective of a pressure-up mold or a pressure-lowering mold. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain 
the purpose of this invention, each invention according to claim 1 to 1 1 was constituted as follows. 
[0014] That is, in the DC-DC converter which makes the output direct current voltage of arbitration 
from input direct current voltage, invention according to claim 1 is characterized by having at least an 
armature-voltage control means to control to become the predetermined value which the output direct 
current voltage needs in the latter part, and a pressure-up means to increase the pressure up of said 
output direct current voltage N times while it inputs, said input direct current voltage and outputs direct 
current voltage. 

[0015] Invention according to claim 2 is characterized by said armature-voltage control means 
consisting of a switching regulator in a DC-DC converter according to claim 1. 
[0016] Invention according to claim 3 is set to a DC-DC converter according to claim 1 or 2. Said 
pressure-up means Have two capacitors, carry out parallel connection of said capacitor to the 1st 
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period, and it charges with the output voltage of said armature-voltage control means. Series 
connection of said capacitor is carried out to the 2nd period, and the charge electrical potential 
difference is taken out outside, and it is characterized by performing each actuation of said the 1st and 
said 2nd period by turns. 

[0017] Invention according to claim 4 is set to a DC-DC converter according to claim 1 or 2. Said 
pressure-up means It has the capacitor of one pair, and the capacitor of the pair of another side. At the 
1st period At the same time it carries out parallel connection of the capacitor of one [ said ] pair and 
charges with the output voltage of said armature-voltage control means Series connection of the 
capacitor of the pair of said another side is carried out, and the charge electrical potential difference in 
front of that is taken out outside. At the 2nd period Series connection of the capacitor of one [ said ] 
pair is carried out, and the last charge electrical potential difference is taken out outside, and it is 
characterized by performing each actuation of said the 1st and 2nd period by turns at the same time it 
carries out parallel connection of the capacitor of the pair of said another side and charges with said 
output voltage. 

[0018] Invention according to claim 5 is set to a DC-DC converter according to claim 1 or 2. Said 
pressure-up means At the same time it has two capacitors and charges one [ said ] capacitor with the 
output voltage of said armature-voltage control means at the 1st period Series connection of the 
charge electrical potential difference and supply voltage in front of the capacitor of said another side is 
carried out, and they are taken out. At the 2nd period Series connection of the charge electrical 
potential difference and supply voltage in front of one [ said ] capacitor is carried out, they are taken 
out, and it is characterized by performing each actuation of said the 1st and 2nd period by turns at the 
same time it charges the capacitor of said another side with the output voltage of said armature-voltage 
control means. 

[0019] Invention according to claim 6 is characterized by equipping further any 1 claim of claim 1 to the 
claims 5 with a stabilization means to stabilize the output voltage of the pressure-up means in the latter 
part of said pressure-up means, in the DC-DC converter of a publication, 

[0020] Thus, by each invention according to claim 6, it had an armature-voltage control means to 
generate the electrical potential difference needed in the latter part, from claim 1. for this reason, in the 
DC-DC converter of a pressure-up mold, since carrying out the pressure up of the input voltage of a 
pressure-up means superfluously is lost and it becomes unnecessary to lower the pressure of that 
pressure-up electrical potential difference in the latter part beyond the need, the conversion efficiency 
of an electrical potential difference is boiled markedly, and it can improve. 

[0021] Moreover, in invention according to claim 2, since the switching regulator constituted the 
armature-voltage control means, power consumption can be reduced and the conversion efficiency of an 
electrical potential difference can be improved further. 

[0022] A pressure-up means in invention according to claim 4 furthermore, at the 1st period At the 
same time it carries out parallel connection of the capacitor of one pair and charges with the output 
voltage of an armature-voltage control means Series connection of the capacitor of the pair of another 
side is carried out, and the charge electrical potential difference in front of that is taken out outside. At 
the 2nd period While carrying out parallel connection of the capacitor of the pair of another side and 
charging with the output voltage, series connection of the capacitor of one pair is carried out, the last 
charge electrical potential difference is taken out outside, and it was made to perform each actuation of 
the 1st and 2nd period by turns. For this reason, load current drive capacity is enlarged, many load 
currents can be supplied upwards, and the ripple of output voltage can be decreased. 
[0023] Said pressure-up means in invention according to claim 5 moreover, at the 1st period Series 
connection of the charge electrical potential difference and supply voltage in front of the capacitor of 
another side is carried out, and they are taken out at the same time it charges one capacitor with the 
output voltage of an armature-voltage control means. At the 2nd period While charging the capacitor of 
another side with the output voltage of an armature-voltage control means, series connection of the 
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'chai*ge electrical potential difference and supply voltage in front of one capacitor is carried out, they are 
taken out, and it was nfiade to perform each actuation of the 1st and 2nd period by turns. For this 
reason, in the case of the fixed electrical potential difference on which the electrical potential difference 
of a power source does not decrease with time amount like a cell, components, such as a capacitor to 
be used, are decreased, and a miniaturization can be attained to it. 

[0024] Furthermore, in invention according to claim 6, since a stabilization means to stabilize the output 
voltage of the pressure-up means was formed in the latter part of a pressure-up means, the ripple 
voltage (noise) generated in pressure-up switching operation can be reduced, and reduction in the noise 
of output voltage and stabilization can be attained. In the DC-DC converter with which invention 
according to claim 7, on the other hand, makes the output direct current voltage of arbitration from 
input direct current voltage, while inputting said input direct current voltage and outputting direct 
current voltage, it is characterized by having an armature-voltage control means to control to become 
the predetermined value which the output direct current voltage needs in the latter part, and a 
pressure-lowering means to make the pressure of said output direct current voltage lower 1/N time. 
[0025] Invention according to claim 8 is characterized by said armature-voltage control means 
consisting of a switching regulator in a DC-DC converter according to claim 7. 
[0026] Invention according to claim 9 is set to a DC-DC converter according to claim 7 or 8. Said 
pressure-lowering means Have two capacitors, carry out series connection of said capacitor to the 1st 
period, and it charges with the output voltage of said armature-voltage control means. Parallel 
connection of said capacitor is carried out to the 2nd period, and the charge electrical potential 
difference is taken out outside, and it is characterized by performing each actuation of said the 1st and 
said 2nd period by turns. 

[0027] Invention according to claim 10 is set to a DC-DC converter according to claim 7 or 8. Said 
pressure-lowering means It has the capacitor of one pair, and the capacitor of the pair of another side. 
At the 1st period At the same time it carries out series connection of the capacitor of one [ said ] pair 
and charges with the output voltage of said armature-voltage control means Parallel connection of the 
capacitor of the pair of said another side is carried out, and the charge electrical potential difference in 
front of that is taken out outside. At the 2nd period Parallel connection of the capacitor of one [ said ] 
pair is carried out. and the last charge electrical potential difference is taken out outside, and it is 
characterized by performing each actuation of said the 1st and 2nd period by turns at the same time it 
carries out the series connection of the capacitor of the pair of said another side and charges with said 
output voltage. 

[0028] Invention according to claim 1 1 is characterized by equipping further any 1 claim of claim 7 to 
the claims 10 with a stabilization means to stabilize the output voltage of the pressure-lowering means 
in the latter part of said pressure-lowering means, in the DC-DC converter of a publication. 
[0029] Thus, by each invention according to claim 11, it had an armature-voltage control means to 
generate the electrical potential difference needed in the latter part, from claim 7. for this reason, in the 
DC-DC converter of a pressure-lowering mold, since making the pressure of the input voltage of a 
pressure-lowering means lower superfluously is lost and it becomes unnecessary to lower the pressure 
of that pressure-lowering electrical potential difference in the latter part beyond the need, the 

conversion efficiency of an electrical potential difference is boiled markedly, and it can improve. 

[0030] Moreover, in invention according to claim 8, since the switching regulator constituted the 
armature-voltage control means, power consumption can be reduced and the conversion efficiency of an 
electrical potential difference can be improved further. 

[0031] A pressure-lowering means in invention according to claim 10 furthermore, at the 1st period 
Parallel connection of the capacitor of the pair of another side is carried out, and the charge electrical 
potential difference in front of that is taken out outside at the same time it carries out the series 
connection of the capacitor of one pair and charges with input voltage. At the 2nd period While carrying 
out the series connection of the capacitor of the pair of another side and charging with input voltage, 
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paradel connection of the capacitor of one pair is carried out, the last charge electrical potential 
difference is taken out outside, and it was made to perform each actuation of the 1st and 2nd period by 
turns. For this reason, load current drive capacity is enlarged, many load currents can be supplied 
upwards, and the ripple of output voltage can be decreased. 

[0032] Moreover, in invention according to claim 11, since a stabilization means to stabilize the output 
voltage of the pressure-lowering means was formed in the latter part of a pressure-lowering means, the 
ripple voltage (noise) generated in pressure-lowering switching operation can be reduced, and reduction 
in the noise of output voltage and stabilization can be attained. 
[0033] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

[0034] Drawing 1 is the block diagram showing the configuration of the 1st operation gestalt of the DC- 
DC converter of this invention. 

[0035] The DC-DC converter concerning this 1st operation gestalt is a DC-DC converter of a 
pressure-up mold, and as shown in drawing 1 . it is equipped with PURIREGYURETA 11 as an armature- 
voltage control means, the booster circuit 12 as a pressure-up means, the series regulator 13 as a 
stabilization means, and the control signal generation section 14 at least. 

[0036] By controlling to become the predetermined value which output direct current voltage needs in 
the latter part, PURIREGYURETA 1 1 controls and has the input voltage of a booster circuit 12, and 
maintains the pressure-up electrical potential difference of a booster circuit 12 to a predetermined 
value while it inputs the direct current voltage of DC power supply 1. In addition, this PURIREGYURETA 
11 is the point that power consumption is mitigated and increase in efficiency can be attained, and its 
switching PURIREGYURETA like the after-mentioned is desirable. A booster circuit 12 has the capacitor 
of two or more capacitors like the after-mentioned, makes that capacitor charge with input voltage, 
generates input voltage N times the electrical potential difference of that using that charge electrical 
potential difference, and outputs this electrical potential difference that carried out the pressure up. 
Here, N is two or more integers like 2 and 3 — 

[0037] Since a series regulator 13 has a possibility of the switching noise generated by pressure-up 
actuation influencing output voltage, and malfunction and the signal noise by the noise being overiapped 
in the circuit connected, and generating fault when the pressure-up electrical potential difference of a 
booster circuit 12 is outputted as it is, in order to prevent this, it attains reduction in the noise of the 
output voltage, and stabilization. In addition, since this series regulator 13 is not necessarily required, 
omitting depending on a load is possible. 

[0038] The control signal generation section 14 generates various kinds of control signals supplied to 
each below-mentioned transistor of the below-mentioned OR circuit of PURIREGYURETA 11, and a 
booster circuit 12, and as shown in drawing 1 , it consists of an oscillator circuit 141 which consists of a 
CR oscillator circuit etc., a frequency divider 142 which carries out dividing of the output of the 
oscillator circuit 141, and a phase contrast generating circuit 143 which gives phase contrast to an 
output signal from the frequency divider 142, and generates various kinds of above-mentioned control 
signals. 

[0039] Next, the configuration- of PURIREGYURETA 1 1 of this 1st operation gestalt, a booster circuit 12, 
and the concrete circuit of a series regulator 13 is explained, referring to drawing 2 . 
[0040] As shown in drawing 2 , PURIREGYURETA 11 consists of the reference voltage generating circuit 
111, the output voltage detector 112 which detects output voltage, the operational amplifier 113 which 
functions as comparators, NAND gate 1 14, OR gate 115, and a PMOS transistor Q1 as a switching 
device, and constitutes switching PURIREGYURETA by these. 

[0041] The reference voltage generating circuit 1 1 1 generates the reference voltage at the time of an 
operational amplifier 113 comparing with the detection output voltage of the output voltage detector 112, 
and this reference voltage is supplied to + input terminal of an operational amplifier 113. The output 
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voltage detector 1 12 connects resistance R1 and R2 to a serial between the input highway 29 of a 
booster circuit 1 2, and a gland, and is connecting the common node of the resistance R1 and resistance 
R2 to - input terminal of an operational amplifier 113. 

[0042] As for the operational amplifier 113, the output terminal is connected to one input terminal of 
NAND gate 114, The control signal (/CL1) from the control signal generation section 14 is inputted into 
the input terminal of one of these, and, as for OR gate 1 15, a control signal (/XCL1) is inputted into the 
input terminal of the another side. Here, the above-mentioned is a notation which shows reversal, 
and presupposes that it is the same as that of the following. 

[0043] The output terminal of OR gate 1 15 is connected to the input terminal of another side of NAND 

gate 114. The output terminal of NAND gate 114 is connected to the gate of the PMOS transistor Q1. 

Moreover, the PMOS transistor Q1 is connected to the input terminal 21 which the source connects 

with DC power supply 1, and the drain is connected to the input side of a booster circuit 12. 

[0044] Next, if a booster circuit 12 is explained, as this booster circuit 12 is shown in drawing 2 , while 

integrated-circuit-izing MOS transistors Q2-Q1 1 which function as a switching device, for example and 

containing in a package, capacitors 01-05 will be connected to the external terminals 22-28. 

[0045] Here, each electrostatic-capacity value of capacitors 01-04 presupposes that it is desirable and 

the same. Moreover, capacitors 01 and 02 function as a pair like the after^mentioned, and capacitors 

03 and 04 function as a pair similarly. Furthermore, each electrostatic-capacity value of capacitors 01- 

04 is made smaller than the electrostatic-capacity value of a capacitor 05. 

[0046] A booster circuit 12 has the input highway 29, as shown in drawing 2 , and the PMOS transistor 
Q2 and the PMOS transistor Q3 are connected to the serial between the input highway 29 and terminal 
23. The common connection of the PMOS transistors Q2 and Q3 is connected to a terminal 22, and the 
capacitor 01 is connected between the terminal 22 and the gland. The NMOS transistor Q4 is 
connected with the terminal 23 between glands. The capacitor 02 is connected between the terminal 23 
and the terminal 26. A control signal OL 1 is supplied to the gate of the PMOS transistor 02 from the 
control signal generation section 14, a control signal X0L1 is supplied to the gate of the PMOS 
transistor Q3, and a control signal (/OLD is supplied to the gate of the NMOS transistor Q4. 
[0047] Furthermore, the PMOS transistor 05 and the PMOS transistor Q6 are connected to the serial 
between the input highway 29 and the terminal 24. The common connection of the PMOS transistors 05 
and 06 is connected to a terminal 28, and the capacitor 03 is connected between the terminal 28 and 
the gland. The NMOS transistor Q7 is connected with the terminal 24 between glands. The capacitor 04 
is connected between the terminal 24 and the terminal 25. A control signal X0L1 is supplied to the gate 
of the PMOS transistor Q5 from the control signal generation section 14, a control signal OL 1 is 
supplied to the gate of the PMOS transistor Q6, and a control signal (/X0L1) is supplied to the gate of 
the NMOS transistor 07. 

[0048] Moreover, the PMOS transistor 08 and the PMOS transistor 09 are connected to the serial 
between the input highway 29 and the output line 30. The common connection of the PMOS transistors 
08 and 09 is connected to the terminal 25. A control signal X0L2 is supplied to the gate of the PMOS 
transistor 08, and a control signal OL 2 is supplied to the gate of the PMOS transistor 09. 
[0049] Furthermore, the PMOS transistor 01 0 and the PMOS transistor Oil are connected to the serial 
between the input-highway 29 and the terminal 27. The common connection of the PMOS transistors 
01 0 and 01 1 is connected to the terminal 26. While a terminal 27 is connected with an output line 30, 
the capacitor 05 is connected between the terminal 27 and gland. A control signal OL 2 is supplied to 
the gate of the PMOS transistor Q10, and a control signal XCL2 is supplied to the gate of the PMOS 
transistor Q1 1. 

[0050] Next, explanation of a series regulator 13 constitutes this series regulator 13 from the reference 
voltage generating circuit 131, an output voltage detector 132 which detects output voltage, an 
operational amplifier 133, and a PMOS transistor 012, as shown in drawing 2 . 

[0051] The reference voltage generating circuit 131 generates the reference voltage at the time of an 
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operational amplifier 133 comparing with the detection output voltage of the output voltage detector 132, 
and this reference voltage is supplied to - input terminal of an operational amplifier 133. 
[0052] The output voltage detector 132 connects resistance R3 and R4 to a serial between an output 
terminal 31 and a gland, and the common node of the resistance R3 and resistance R4 is connected to + 
input terminal of an operational amplifier 133. The capacitor C6 is connected between the output 
terminal 31 and the gland. 

[0053] As for the operational amplifier 133, the output terminal is connected to the gate of the PMOS 
transistor Q12. The PMOS transistor Q12 is connected between the output line 30 of a booster circuit 
12, and the output terminal 31 of a series regulator 13. 

[0054] Next, actuation of each part of the 1st operation gestalt constituted as mentioned above is 
explained with reference to a drawing. 

[0055] First, actuation of the booster circuit 12 shown in drawing 2 is explained with reference to 
drawing 2 - drawing 4 . 

[0056] Now, as shown in drawing 3 , at time of day t1, the control signal (/CL1) outputted from the 
control signal generation section 14 falls, and control signals CL1 and CL2 start. For this reason, MOS 
transistor Q4 becomes off with a control signal (/CL1). MOS transistors Q2 and Q6 become off with a 
control signal CL 1, and MOS transistors Q9 and Q10 become off with a control signal CL 2. 
[0057] Moreover, since a control signal XCL1, (/XCL1), and XCL2 are changeless, MOS transistors 03 
and 05 controlled by the control signal XGL1 are still off, MOS transistor 07 controlled by the control 
signal (/XCL1) is still off, and MOS transistors 08 and Oil controlled by the control signal XCL2 are 
still off at time of day t1. 

[0058] Next, if time of day t2 comes, control signals XCL1 and XCL2 will fall, and a control signal 
(/XCL1) will start. For this reason, MOS transistors 03 and 05 serve as ON with a control signal XCL1. 
MOS transistors Q8 and 01 1 serve as ON with a control signal XCL2, and MOS transistor 07 is turned 
on with a control signal (/XCL1). 

[0059] Moreover, at time of day t2, since a control signal (/CL1), and CL1 and CL2 are changeless, MOS 
transistor 04 maintains the condition that OFF and MOS transistors 02 and 06 are [ OFF and MOS 
transistors 09 and Q10 ] off. 

[0060] Then, by the period T1 of time of day t2 to the time of day t3, since neither changes as (a 
control signal (/CL1), CL1 and XCL1, /XCL1). and CL2 and XCL2 are shown in drawing 3 , each 
condition of MOS transistors 02-01 1 comes to be shown in drawing 4 . Therefore, in a period T1, as 
showri in drawing 6 (A), while it connects with juxtaposition and a capacitor 03 and a capacitor 04 are 
charged with input voltage, a capacitor CI and a capacitor 02 are connected to a serial, and the charge 
electrical potential difference turns into output voltage. 

[0061] If time of day t3 comes, while control signals XCL1 and XCL2 start, a control signal (/XGL1) falls, 
and a control signal (/CL1), and CL1 and CL2 are changeless. For this reason, MOS transistors 03, 05, 
07, 08, and Oil become off, and MOS transistors 02. 04, 06, 09. and 01 0 maintain the condition of 
OFF. 

[0062] Next, if time of day t4 comes, while a control signal (/CL1) starts and control signals CL1 and 
CL2 will fall, it is changeless to a control signal XCL1, (/XCL1). and XCL2. For this reason. MOS 
^ . transistors 02. 04, O6,-Q9.~and-Q10-are turned on, and MOS transistors 03,-05, 07, 08, and 01-1 
maintain an off condition. 

[0063] Then, by the period T2 of time of day t4 to the time of day t5, since neither changes as (a 
control signal (/CL1). CL1 and XCL1, /XCL1), and CL2 and XCL2 are shown in drawing 3 , each 
condition of MOS transistors 02-01 1 comes to be shown in drawing 5 . Therefore, in a period T2, as 
shown in drawing 6 (B). while it connects with juxtaposition and a capacitor 01 and a capacitor 02 are 
charged with input voltage, a capacitor 03 and a capacitor 04 are connected to a serial, and the charge 
electrical potential difference turns into output voltage. 

[0064] Henceforth, such actuation is repeated and the output voltage is supplied to a series regulator 1 3. 
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t0065] Next, actuation of each part of PURIREGYURETA 1 1 shown in drawing 2 is explained with 
reference to a drawing. 

[0066] As mentioned above, in the booster circuit 1 2, although the capacitors CI and C2 of a pair and 
the capacitors C3 and C4 of a pair are charged by turns, with this 1st operation gestalt, the pressure-up 
electrical potential difference of that booster circuit 12, i.e., the charge electrical potential difference of 
capacitors CI -04, needed to be maintained to the predetermined value, output voltage needed to be 
made into the predetermined value, and PURIREGYURETA 1 1 has achieved that duty. 
[0067] That is, in PURIREGYURETA 11, the output voltage detector 112 detects output voltage (input 
voltage of a booster circuit 12). An operational amplifier 113 outputs the signal of "L" level, when 
detection output voltage exceeds reference voltage as compared with the reference voltage in which 
the reference voltage generating circuit 1 1 generates the detection output voltage, and conversely, 
when detection output voltage is less than reference voltage, it outputs the signal of "H" level. 
[0068] On the other hand, the control signal (/CL1) shown in drawing 3 and (/XCL1) are inputted into 
OR gate 115. for this reason, the output of OR gate 115 — time of day t1-t2 — "L" level and time of 
day t2-t3 — "H" level and time of day t3-t4 — "L" level and time of day t4-t5 — "H" level — as — 
"L" level and "H" level are repeated by turns. 

[0069] For this reason, although the output of an operational amplifier 113 serves as ''H" or "L" level 
according to the reference voltage of detection output voltage and this is inputted into NAND gate 114, 
this input is intermittently controlled by the output of OR gate 115. Consequently, switching control of 
MOS transistor Q1 is carried out so that the output voltage of PURIREGYURETA 1 1 may turn into a 
fixed electrical potential difference (for example, 1 .8V). 

[0070] Next, actuation of each part of a series regulator 13 shown in drawing 2 is explained with 
reference to a drawing. 

[0071] In a series regulator 13, the output voltage detector 132 detects output voltage. An operational 
amplifier 133 controls the output voltage according to detection output voltage as compared with the 
reference voltage in which the reference voltage generating circuit 131 generates the detection output 
voltage. The output resistance of MOS transistor Q12 is controlled by this, and the input voltage of a 
series regulator 13 is controlled, consequently the output voltage (for example, 3.3V) becomes 
predetermined. 

[0072] Next, an example which made the trial calculation of electrical-potential-difference conversion 
efficiency is shown, in drawing 7 about the conventional DC-DC converter shown in the 1st operation 
gestalt shown in drawing 1 iand drawing 20 . v_ 
[0073] In the 1st operation gestalt. if output voltage of 1.8V and a booster circuit 12 is set [ the input 
voltage of PURIREGYURETA 11 / the output voltage of 3V and a series regulator 13 ] to 1.8Vx2=3.6V 
for the output of 3.3V and PURIREGYURETA 11 and conversion efficiency of PURIREGYURETA 11 is 
made into 100% as shown in drawing 1 , the conversion efficiency will become x(3.3V/3.6V)1 00**92%. 
[0074] On the other hand, if output voltage of 6V and a series regulator 3 is set [ the input voltage of a 
booster circuit 2 ] to 3.3V for the input voltage of 3V and a series regulator 3 and conversion efficiency 
of a booster circuit 2 is made into 100% in the conventional DC-DC converter as shown in drawing 20 , 
the conversion efficiency will become x(3.3V/6V)1 00**55%. 

[0075] In fact, since the loss by -the on resistance in the switching transistor of PURIREGYURETA 1 1 or 
a booster circuit 2 occurs, each of that conversion efficiency falls rather than the above, and the trial 
calculation result of having taken it into consideration comes to be shown in drawing 7 . 
[0076] Next, the ripple property and current drive capacity of the 1st operation gestalt are explained 
with reference to drawing 8 . 

[0077] In the 1st operation gestalt, when the configuration of a booster circuit 12 shows drawing 2 , (2 
Case of a phase drive) and the output voltage of a booster circuit 12 come to be shown in drawing 8 (B). 
On the other hand, in the 1st operation gestalt, in constituting this from a circuit which carries out 
charge and discharge, (the case of a plane 1 drive) and its output voltage come to indicate booster 
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circuits 12 to be capacitors CI and C2 to drawing 8 (A). In addition, in this plane 1 drive, it is equivalent 
to the booster circuit of the conventional DC-DC converter of drawing 21 . 

[0078] Here, if ripple voltage of the output voltage in the plane 1 drive which shows the ripple voltage of 
the output voltage in 2 phase drives shown in drawing 8 (B) to deltaV2 and drawing 8 (A) is set to 
deltaVI. both relation will become deltaV2** (deltaV1/2X and a ripple will be improved to conventional 
one half. 

[0079] Therefore, in adopting 2 phase drives as a booster circuit 12 shows to drawing 2 in the 1st 
operation gestalt, compared with the booster circuit (the conventional booster circuit) of a plane 1 drive, 
current drive capacity becomes twice, and an output impedance is set to one half. For example, an 
output impedance is reduced by 200ohms. then 100 ohms. 

[0080] Next, the modification of PURIREGYURETA 11 shown in drawing 2 is explained with reference to 
drawing 9 . 

[0081] As opposed to PURIREGYURETA 1 1 which shows this PURIREGYURETA 1 1 A to drawing 2 The 
reference voltage generating circuit 116 which generates reference voltage, and the electrical-potential- 
difference detector 117 which consists of resistance R5 and R6, and detects the output voltage of a 
booster circuit 12, or the output voltage of a series regulator 13, While adding the operational amplifier 
118 which functions as a comparator, and OR gate 119 and inputting each output of operational 
amplifiers 1 1 3 and 1 1 8 into OR gate 1 1 9, it is made to output the output of OR gate 1 1 9 to NAND gate 
114. In addition, since the configuration of other parts is the same as the configuration of 
PURIREGYURETA 11 of drawing 2 , the same sign is attached and the explanation is omitted. 
[0082] Since the input voltage of a booster circuit 12 can be controlled by PURIREGYURETA11A which 
consists of such a configuration according to the output voltage when the electrical-potential- 
difference detector 117 detects the output voltage of a booster circuit 12, there is an advantage that 
output voltage is made to a predetermined value according to a load. 

[0083] with this 1st operation gestalt, as explained above, since carrying out the pressure up of the 
input voltage of a booster circuit 12 superfluously in the DC-DC converter of a pressure-up mold since 
it had PURIREGYURETA 1 1 which generates the electrical potential difference which the latter part 
needs is lost and it becomes unnecessary to lower the pressure of that pressure-up electrical potential 
difference in the latter part beyond the need, the conversion efficiency of an electrical potential 
difference is boiled markedly, and it can improve. 

[0084] Moreover, since it was made for a switching regulator as shows PURIREGYURETA 11 to drawing 
2 to constitute from this 1st operation gestalt, power consumption can be reduced and the conversion 
efficiency of an electrical potential difference can be improved further. 

[0085] A booster circuit 12 with this 1st operation gestalt furthermore, at the 1st period Series 
connection of the capacitor 3 and C 4 is carried out, and the charge electrical potential difference in 
front of that is taken out outside at the same time it carries out parallel connection of the capacitors 
CI and C2 and charges. At the 2nd period While carrying out parallel connection of the capacitors C3 
and 04 and charging, series connection of the capacitors 01 and 02 is carried out, the last charge 
electrical potential difference is taken out outside, and it was made to perform each actuation of the 1st 
and 2nd period by turns. For this reason, load current drive capacity can be enlarged, many load 

-currents can be supplied upwards, and the ripple of output voltage can be decreased. - - • 

[0086] Moreover, with this 1st operation gestalt, since the series regulator 13 which stabilizes the 
output voltage of that booster circuit 12 was formed in the latter part of a booster circuit 12, also when 
there is a switching noise generated by pressure-up actuation, that effect can be removed and 
stabilization of output voltage can be attained. 

[0087] Next, the example of a configuration of the 2nd operation gestalt of the DC-DC converter of this 
invention is explained with reference to drawing 10 . 

[0088] The DC-DC converter concerning this 2nd operation gestalt is replaced with booster circuit 12A 
which shows the booster circuit 12 of the 1st operation gestalt which replaces with the capacitors 01 
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and'C3 in the 1st operation gestalt of drawing 2 , and uses the electrical potential difference of DC 
power supply 1, for this reason is shown in drawing 2 to drawing 10 . 

[0089] If the point of having replaced the booster circuit 12 with booster circuit 12A is removed, since 
this 2nd operation gestalt is the same as that of the configuration of the 1st operation gestalt shown in 
drawing 2 , the same sign is given to the component of other parts, and that explanation is omitted. 
[0090] Booster circuit 12A shown in drawing 10 connects each source of MOS transistors Q3 and Q6 to 
a terminal 22. and connects a terminal 22 to a terminal 21 further while it omits capacitors CI and C3 
and MOS transistors Q2 and Q5 from the booster circuit 12 shown in drawing 2 . 
[0091] In addition, since the configuration of other parts of booster circuit 12A is the same as the 
configuration of a booster circuit 12, the same sign is given to the component of other parts, and the 
explanation is omitted. 

[0092] Moreover, since it replaces with the capacitors CI and C3 in the 1st operation gestalt of drawing 
2 and the electrical potential difference of DC power supply 1 was used with this 2nd operation gestalt, 
an electrical potential difference does not fall with time amount like a cell, DC power supply 1 rectify 
alternating voltage, and its thing is desirable in fixed direct current voltage. 

[0093] Next, actuation of booster circuit 1 2A of the 2nd operation gestalt constituted as mentioned 
above is explained with reference to drawing 3 , drawing 10 - Fig. 1313 . 

[0094] Now, as shown in drawing 3 , at time of day t1, the control signal (/CL1) outputted from the 
control signal generation section 14 falls, and control signals CL1 and CL2 start. For this reason, MOS 
transistor Q4 becomes off with a control signal (/CL1), MOS transistor Q6 becomes off with a control 
signal CL 1, and MOS transistors Q9 and Q10 become off with a control signal CL 2. 
[0095] Moreover, since a control signal XCL1, (/XCL1), and XCL2 are changeless, MOS transistor Q3 
controlled by the control signal XCL1 is still off, MOS transistor Q7 controlled by the control signal 
(/XCL1) is still off, and MOS transistors Q8 and Q11 controlled by the control signal XCL2 are still off 
at time of day t1. 

[0096] Next, if time of day t2 comes, control signals XCL1 and XCL2 will fall, and a control signal 
(/XCL1) will start For this reason, MOS transistor Q3 serves as ON with a control signal XCL1, MOS 
transistors 08 and Oil serve as ON with a control signal XCL2, and MOS transistor 07 is turned on 
with a control signal (/XCL1). Moreover, at time of day t2, since a control signal (/CL1), and CL1 and 
CL2 are changeless, MOS transistors Q4, Q6. Q9, and 01 0 maintain an off condition. 
[0097] Then, by the period T1 of time of day t2 to the^.time of day t3, since neither changes as (a 
control signal (/CL1), CL1 and XCL1, /XCL1). and CL2 and XCL2 are shown in drawing 3 . each 
condition of MOS transistors Q3, Q4, Q6-Q11 comes to be shown in drawing 1 1 . Therefore, in a period 
T1, as shown in drawing 13 (A), while a capacitor C4 is charged with input voltage, DC power supply 1 
and a capacitor 02 are connected to a serial, and the serial electrical potential difference turns into 
output voltage. 

[0098] If time of day t3 comes, while control signals XCL1 and XCL2 start, a control signal (/XCL1) falls, 
and a control signal (/CL1), and CL1 and CL2 are changeless. For this reason, MOS transistors 03, 07, 
Q8, and Oil become off, and MOS transistors 04, 06, 09, and Q10 maintain the condition of OFF. 
[0099] Next, if time of day t4 comes, while a control signal (/CL1) starts and control signals CL1 and 
CL2 will fall, it is changeless tea control- signal XCL1, (/XCL1). and XCL2. For^this reason. MOS • 
transistors 04, 06, 09, and 01 0 are turned on, and MOS transistors 03, 07, 08, and Oil maintain an 
off condition. 

[0100] Then, by the period T2 of time of day t4 to the time of day t5. since neither changes as (a 
control signal (/CL1), CL1 and XCL1, /XCL1), and CL2 and XCL2 are shown in drawing 3 , each 
condition of MOS transistors 03, 04, Q6-Q11 comes to be shown in drawing 12 . Therefore, in a period 
T2, as shown in drawing 13 (B), while a capacitor C2 is charged with input voltage, DC power supply 1 
and a capacitor 04 are connected to a serial, and the serial electrical potential difference turns into 
output voltage. 



- 12- 



[010'1] Henceforth, such actuation is repeated and the output voltage is supplied to a series regulator 13. 
[0102] As explained above, according to this 2nd operation gestalt, booster circuit 12A at the 1st period 
Series connection of the capacitor C2 is carried out to DC power supply 1, and the just before electrical 
potential difference is taken out outside at the same time it charges C4. At the 2nd period While 
charging C2. series connection of the capacitor C4 is carried out to DC power supply 1, the just before 
electrical potential difference is taken out outside, and it was made to perform each actuation of the 1st 
and 2nd period by turns. 

[0103] For this reason, in the case of the fixed electrical potential difference on which the electrical 
potential difference of a power source does not decrease with time amount like a cell, components, such 
as a capacitor to be used, are decreased, and a miniaturization can be attained to it. Furthermore, like 
the 1st operation gestalt, load current drive capacity can be enlarged, many load currents can be 
supplied upwards, and the ripple of output voltage can also be decreased. 

[0104] Next, the example of a configuration of the 3rd operation gestalt of the DC-DC converter of this 
invention is explained with reference to drawing 14 . 

[0105] The DC-DC converter concerning this 3rd operation gestalt is a DC-DC converter of a 
pressure-lowering mold, and as shown in drawing 14 R> 4, it is equipped with PURIREGYURETA 41 as 
an armature-voltage control means, the pressure-lowering circuit 42 as a pressure-lowering means, the 
series regulator 43 as a stabilization means, and the control signal generation section 44 at least. 
[0106] By controlling to become the predetermined value which output voltage needs in the latter part, 
PURIREGYURETA 41 controls and has the input voltage of the pressure-lowering circuit 42, and 
maintains the pressure-lowering electrical potential difference of the pressure-lowering circuit 42 to a 
predetermined value while it inputs the direct current voltage of DC power supply 1. In addition, this 
PURIREGYURETA 41 is the point that power consumption is mitigated and increase in efficiency can be 
attained, and its switching PURIREGYURETA shown in drawing 15 is desirable. 

[0107] The pressure-lowering circuit 42 has the capacitor of two or more capacitors like the after- 
mentioned, makes that capacitor charge with input voltage, generates input voltage 1/N time the 
electrical potential difference of that using that charge electrical potential difference, and outputs this 
electrical potential difference whose pressure was lowered. Here, N is two or more integers like 2 and 3 

[0108] Since a series regulator 43 has a possibility of a noise being overiapped on malfunction and the 
signal by the noise in the. circuit where the switching noise, generated by pressure-lowering actuation is 
connected to output voltage by influencing, land generating fault when the pressure-lowering electrical 
potential difference of the pressure-lowering circuit 42 is outputted as it is. in order to prevent this, it 
attains stabilization of the output voltage. In addition, since this series regulator 43 is not necessarily 
required, omitting depending on a load is possible. 

[0109] The control signal generation section 44 generates various kinds of control signals supplied to 
each below-mentioned transistor of the below-mentioned OR circuit of PURIREGYURETA 41, and the 
pressure-lowering circuit 42, and as shown in drawing 14 , it consists of an oscillator circuit 441 which 
consists of a CR oscillator circuit etc.. a frequency divider 442 which carries out dividing of the output 
of the oscillator circuit 441, and a phase contrast generating circuit 443 which gives phase contrast to 
an output signal from the frequency divider 442, and generates- various kinds-of above-mentioned - - 

control signals. 

[0110] Next, an example of PURIREGYURETA 41 of this 3rd operation gestalt. the pressure-lowering 
circuit 42, and the concrete circuit of a series regulator 43 is explained, referring to drawing 15 . 
[0111] First, since it is constituted like PURIREGYURETA 15 shown in drawing 2 . PURIREGYURETA 41 
gives the same sign to the same component, and omits the explanation. In addition. PURIREGYURETA 
41 can be permuted by PURIREGYURETA 11A shown in drawing 9 , Next, if the pressure-lowering 
circuit 42 is explained, as this pressure-lowering circuit 42 is shown in drawing 1515 , while integrated- 
circuit-izing MOS transistors Q21-Q30 which function as a switching device, for example and containing 
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in a )3ackage, capacitors C11~C14 and a capacitor C5 will be connected to the external terminals 51-57. 
[01 12] Here, each electrostatic-capacity value of capacitors C11-C14 presupposes that it is desirable 
and the same. Moreover, capacitors C11 and CI 2 function as a pair like the after-mentioned, and 
capacitors CI 3 and CI 4 function as a pair similarly. Furthermore, each electrostatic-capacity value of 
capacitors C11-C14 is made smaller than the electrostatic-capacity value of a capacitor CI 5. 
[0113] The pressure-lowering circuit 42 has the input highway 58, as shown in drawing 1 5 , and the 
PMOS transistor Q27 and the PMOS transistor Q28 are connected to the serial between the input 
highway 58 and output highway 59. The common connection of the PMOS transistors Q27 and Q28 is 
connected to a terminal 55, and the capacitor CI 4 is connected between the terminal 55 and the 
terminal 54. A control signal CL 1 is supplied to the gate of the PMOS transistor Q27 from the control 
signal generation section 44, and a control signal XCL1 is supplied to the gate of the PMOS transistor 
Q28. 

[0114] Moreover, the PMOS transistor 029 and the PMOS transistor Q30 are connected to the serial 
between the input highway 58 and the output highway 59. The common connection of the PMOS 
transistors Q29 and Q30 is connected to a terminal 56, and the capacitor CI 2 is connected between the 
terminal 56 and the terminal 52. The common path cord 59 is connected to an output terminal 57, and 
the capacitor 05 is connected between the output terminal 57 and gland. A control signal XCL1 is 
supplied to the gate of the PMOS transistor Q29 from the control signal generation section 44, and a 
control signal CL 1 is supplied to the gate of the PMOS transistor Q30. 

[0115] Furthermore, the PMOS transistor 021 is connected between the terminal 51 and the output 
highway 59, The capacitor Oil is connected between the terminal 51 and the gland. The PMOS 
transistor Q22 is connected between a terminal 51 and a terminal 52, and the NMOS transistor Q23 is 
connected between the terminal 52 and the gland. A control signal CL 1 is supplied to the gate of the 
PMOS transistor 021 from the control signal generation section 44, a control signal XCL1 is supplied to 
the gate of the PMOS transistor 022, and a control signal (/CL1) is supplied to the gate of the NMOS 
transistor Q23. 

[0116] The PMOS transistor Q24 is connected between the terminal 53 and the output highway 59 
further again. The capacitor 013 is connected between the terminal 53 and the gland. The PMOS 
transistor Q25 is connected between a terminal 53 and a terminal 54, and the NMOS transistor 026 is 
connected between the terminal 54 and the gland. A control signal XCL1 is supplied to the gate of the 
PMOS transistor 024 from the control signal generation section 44, a control signal CL 1 is supplied to 
•the gate of the PMOS transistor Q25,- and a control signal (/XCLt) is supplied to the gate of the NMOS 
transistor Q26. 

[0117] Moreover, since it is constituted like the series regulator 13 shown in drawing 2 , the series 
regulator 43 of drawing 15 gives the same sign to the same component, and omits the explanation. 
[01 18] Next, actuation of each part of the 3rd operation gestalt constituted as mentioned above is 
explained with reference to a drawing. 

[0119] First, actuation of the pressure-lowering circuit 42 shown in drawing 15 is explained with 
reference to drawing 15 - drawing 19 . 

[0120] Now, as shown in drawing 16 , at time of day t1, the control signal (/CL1) outputted from the 
control signal generation section -14 falls,-and a control signal CL 1 starts. For this reason,- MOSw . 
transistor 023 becomes off with a control signal (/CL1), and MOS transistors 021, 025, 027, and Q30 
become off with a control signal CL 1. 

[0121] Moreover, at time of day t1. since a control signal XCL1 and (/XCL1) are changeless, MOS 
transistors 022, 024, 028, and 029 controlled by the control signal XCL1 are still off, and MOS 
transistor 026 controlled by the control signal (/XCL1) is still off. 

[0122] Next, if time of day t2 comes, a control signal XCL1 will fall and a control signal (/XCL1) will start. 
For this reason, MOS transistors 022, 024, 028, and 029 serve as ON with a control signal XCL1, and 
MOS transistor 026 is turned on with a control signal (/XCL1). 
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t0123] Moreover, at time of day t2, since a control signal (/CL1) and CL1 are changeless, MOS 
transistor Q23 maintains the condition that OFF and MOS transistors Q21, Q25, 027. and Q30 are off. 
[01 24] Then, by the period T1 of time of day t2 to the time of day t3, since neither changes as shown in 
drawing 16 . (a control signal (/CL1). CL1 and XCL1. /X0L1) come to show each condition of MOS 
transistors Q21-Q30 in drawing 1717 . Therefore, in a period T1, as shown in drawing 19 (A), while it 
connects with a serial and a capacitor C1 1 and a capacitor 01 2 are charged with input voltage, a 
capacitor 013 and a capacitor 014 are connected to juxtaposition, and the charge electrical potential 
difference turns into output voltage. 

[01 25] If time of day t3 comes, while a control signal XOL1 starts, a control signal (/XCL1) falls, and a 
control signal (/0L1) and CL1 are changeless. For this reason. MOS transistors Q22. 024, 026. 028. 
and 029 become off. and MOS transistors 021. 023. 025. 027. and O30 maintain the condition of OFF. 
[0126] Next, if time of day t4 comes, while a control signal (/OLD starts and a control signal CL 1 will 
fall, it is changeless to a control signal XCL1 and (/XCL1). For this reason, MOS transistors 021, 023, 
025, 027, and Q30 serve as ON. and maintain the condition that MOS transistors 022. 024. 026. 028. 
and 029 are off. 

[01 27] Then, by the period T2 of time of day 14 to the time of day t5, since neither changes as shown in 
drawing 16 ,'(a control signal (/0L1). CL1 and X0L1. /XCL1) come to show each condition of MOS 
transistors Q21-O30 in drawing 1818 . Therefore, in a period T2, as shown in drawing 19 (B), while it 
connects with a serial and a capacitor 013 and a capacitor 014 are charged with input voltage, a 
capacitor Oil and a capacitor 012 are connected to juxtaposition, and the charge electrical potential 
difference turns into output voltage. 

[0128] Henceforth, such actuation is repeated and the output voltage is supplied to a series regulator 13. 
[0129] In addition, since it is fundamentally the same, the explanation is abbreviated to each actuation of 
PURIREGYURETA 11 and a series regulator 13 which shows actuation of each part of 
PURIREGYURETA 41 and a series regulator 43 shown in drawing 15 to drawing 2 . 

[0130] with this 3rd operation gestalt, as explained above, since making the pressure of the input voltage 
of the pressure-lowering circuit 42 lower superfluously in the DC-DC converter of a pressure-lowering 
mold since it had PURIREGYURETA 41 which generates the electrical potential difference needed in the 
latter part is lost and it becomes unnecessary to lower the pressure of that pressure-lowering electrical 
potential difference in the latter part beyond the need, the conversion efficiency of an electrical 
potential difference is boiled markedly, and it can improve. 

[0131] Moreover, since the switching regulator constituted PURIREGYURETA 41 from this 3rd operation 
gestalt as shown in drawing 15 . power consumption can be reduced and the conversion efficiency of an 
electrical potential difference can be improved further. 

[0132] The pressure-lowering circuit 42 with this 3rd operation gestalt furthermore, at the 1st period 
Parallel connection of the capacitor 13 and C 14 is carried out. and the charge electrical potential 
difference in front of that is taken out outside at the same time it carries out the series connection of 
the capacitors Oil and 012 and charges. At the 2nd period While carrying out the series connection of 
the capacitors C13 and C14 and charging, parallel connection of the capacitors Oil and C12 is carried 
out, the last charge electrical potential difference is taken out outside, and it was made to perform each 

actuation of the 1st and 2nd period by turns. For this reason, load current drive capacity, can- be 

enlarged, many load currents can be supplied upwards, and the ripple of output voltage can be 
decreased. 

[0133] Moreover, with this 3rd operation gestalt. since the series regulator 43 which stabilizes the 
output voltage of that pressure-lowering circuit 42 was formed in the latter part of the pressure- 
lowering circuit 42, also when there is a switching noise generated by pressure-lowering actuation, that 
effect can be removed and stabilization of output voltage can be attained. 

[0134] In addition, although the above-mentioned 1st operation gestalt explained the booster circuit 12 
as a thing of 2 phase drives as shown in drawing 2 , it is also possible to consider a booster circuit 12 as 
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'a plane 1 drive as mentioned above in this invention. 

[0135] Moreover, although the above-mentioned 3rd operation gestalt explained the pressure-lowering 
circuit 42 as a thing of 2 phase drives as shown in drawing 15 , it is also possible to omit the capacitors 
CIS and CI 4 of the pressure-lowering circuit 42 etc., and to consider as the so-called plane 1 drive in 
this invention. 
[0136] 

[Effect of the Invention] As explained above, in each invention which starts claim 6 from claim 1, it had 
an armature-voltage control means to generate the electrical potential difference needed in the latter 
part, for this reason, since carrying out the pressure up of the input voltage of a pressure-up means 
superfluously is lost and it becomes unnecessary to lower the pressure of that pressure-up electrical 
potential difference in the latter part beyond the need, the conversion efficiency of an electrical 
potential difference is boiled markedly, and it can improve. 

[0137] Moreover, in invention concerning claim 2, since the switching regulator constituted the 
armature-voltage control means, power consumption can be reduced and the conversion efficiency of an 
electrical potential difference can be improved further. 

[0138] A pressure-up means in invention concerning claim 4 furthermore, at the 1st period At the same 
time it carries out parallel connection of the capacitor of one pair and charges with the output voltage 
of an armature-voltage control means Series connection of the capacitor of the pair of another side is 
carried out, and the charge electrical potential difference in front of that is taken out outside. At the 
2nd period While carrying out parallel connection of the capacitor of the pair of another side and 
charging with the output voltage, series connection of the capacitor of one pair is carried out, the last 
charge electrical potential difference is taken out outside, and it was made to perform each actuation of 
the 1st and 2nd period by turns. For this reason, the load current is enlarged, load-carrying capacity can 
enlarge it upwards, and the ripple of output voltage can be decreased. 

[0139] A pressure-up means in invention concerning claim 5 moreover, at the 1st period Series 
connection of the charge electrical potential difference and supply voltage in front of the capacitor of 
another side is carried out, and they are taken out at the same time it charges one capacitor with the 
output voltage of an armature-voltage control means. At the 2nd period While charging the capacitor of 
another side with the output voltage of an armature-voltage control means, series connection of the 
charge electrical potential difference and supply voltage in front of one capacitor is carried out, they are 
taken out, and it was made to perform each actuation of the 1st and 2nd period by turns. For this 
reason, in the case of the fixed electrical potential difference on which the electrical potential difference 
of a power source does not decrease with time amount like a cell, components, such as a capacitor to 
be used, are decreased, and a miniaturization can be attained to it. 

[0140] Moreover, in invention concerning claim 6, since a stabilization means to stabilize the output 
voltage of the pressure-up means was formed in the latter part of a pressure-up means, also when 
there is a noise etc., stabilization of output voltage can be attained. On the other hand, in each invention 
which starts claim 1 1 from claim 7, it had the armature-voltage control means which carries out the 
electrical potential difference needed in the latter part raw <TXF FR=0001 HE=115 WI=080 LX=0200 
LY=0300> **. for this reason, in the DC-DC converter of a pressure-lowering mold, since making the 
pressure of the input voltage of a- pressure-lowering means lower superfluously is lost and it becomes 
unnecessary to lower the pressure of that pressure-lowering electrical potential difference in the latter 
part beyond the need, the conversion efficiency of an electrical potential difference is boiled markedly, 
and it can improve. 

[0141] Moreover, in invention concerning claim 8, since the switching regulator constituted the 
armature-voltage control means, power consumption can be reduced and the conversion efficiency of an 
electrical potential difference can be improved further. 

[0142] A pressure-lowering means in invention concerning claim 10 furthermore, at the 1st period 
Parallel connection of the capacitor of the pair of another side is carried out, and the charge electrical 
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potdntial difference in front of that is taken out outside at the same time it carries out the series 
connection of the capacitor of one pair and charges with input voltage. At the 2nd period While carrying 
out the series connection of the capacitor of the pair of another side and charging with input voltage, 
parallel connection of the capacitor of one pair is carried out. the last charge electrical potential 
difference is taken out outside, and it was made to perform each actuation of the 1st and 2nd period by 
turns. For this reason, the load current is enlarged, load-carrying capacity can enlarge it upwards, and 
the ripple of output voltage can be decreased. Moreover, in invention concerning claim 11, since a 
stabilization means to stabilize the output voltage of the pressure-lowering means was formed in . the 
latter part of a pressure-lowering means, also when there is a noise etc., stabilization of output voltage 
can be attained. 



[Translation done.] 



* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of the 1 st operation gestalt of 
the DC-DC converter of this invention. 

[Drawing 2] It is the circuit diagram showing the concrete configuration of each part of the 1st operation 
gestalt. 

[Drawing 3] It is the wave form chart showing the wave of each part of drawing 2 , 

[Drawing 4] It is an explanatory view explaining the actuation in the period T1 of the booster circuit of 

the 1st operation gestalt. 

[Drawing 5] It is an explanatory view explaining the actuation in the period T2 of this booster circuit. 
[Drawing 6] It is an equal circuit at the time of actuation of this booster circuit. 

[Drawing 7] It is drawing showing the example of trial calculation of the change effectiveness of the 1st 
operation gestalt. 

[Drawing 8] It is drawing showing an example of the output voltage of the booster circuit of the 1 st 
operation gestalt. 

[Drawing 9] It is the circuit diagram showing the modification of a pre regulator. 

[Drawing 10] It is the circuit diagram showing the concrete configuration of each part of the 2nd 

operation gestalt of the DC-DC converter of this invention. 

[Drawing 11] It is an explanatory view explaining the actuation in the period T1 of the booster circuit of 
the 2nd operation gestalt. . _ 

[Drawing 12] It is an explanatory view explaining the actuation in the period T2 of this booster circuit. 
[Drawing 13] It is an equal circuit at the time of actuation of this booster circuit. 

[Drawing 14] It is the block diagram showing the example of a configuration of the 3rd operation gestalt 
of the DC-DC converter of this invention. 

[Drawing 15] It is the circuit diagram showing the concrete configuration of each part of the 3rd 
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"operation gestalt. . 

[Drawing 1 6] It is the wave form chart showing the wave of each part of drawing 15 . 

[Drawing^ ?] It is an explanatory view explaining the actuation in the period T1 of the pressure-lowering 

circuit of the 3rd operation gestalt. 

[Drawing 18] It is an explanatory view explaining the actuation in the period T2 of this pressure-lowering 
circuit. 

[Drawing 1 9] It is an equal circuit at the time of actuation of this pressure-lowering circuit. 
[Drawing 20] It is the block diagram of the conventional DC-DC converter. 

[Drawing 21] It is the circuit diagram showing the example of a configuration of the booster circuit of 
drawing 20 . 

[Description of Notations] 
C1-C4 Capacitor 
C1 1 -CI 4 Capacitor 
Q1-Q12 MOS transistor 
Q21-Q30 MOS transistor 

I DC Power Supply 

I I 41 PURIREGYURETA 

12 Booster Circuit 

13 43 Series regulator 

14, 44 control-signal generation section 
42 Pressure-Lowering Circuit 

I I I Reference Voltage Generating Circuit 

112 Output Voltage Detector 

113 Operational Amplifier 

114 NAND Gate 

115 OR Gate 

131 Reference Voltage Generating Circuit 

132 Output Voltage Detector 

1 33 Operational Amplifier 



[Translation done.] 
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Tl^So «^-2 7ttm;'7il^3 0.i:^iK.$ti..S.t i: tti, 
-?:©SS^2 7 t i/^V KtcOPB^tCfi, sVxVf-CSdS 

Ki^^tbTVNS, PMO S h7i^i?;5^^Q 1 o<oy— h 

tc:fi^Jt^m#CL 2;65#t^$H. PMOS b^^'v?:^^? 

Qi l(Dy-^^c^i$lJ^■ft■§•xcL2*5^^&$^^5J;5 
[0 0 5 01 v/y-xu^a-u— 1 3^co^^•c 

rcCVy-Xwdf^riLU-i? 1 3fi, I112»C 
*i-J:5{c. SJf m^^lHl!^ 1 3 1 i:. m;^mJISr« 
m-t-5m;^)mjE^miHl8Sl 3 2 ;r^TV:^13 3 
i:. PMOS h^Vv^^iJ'Q 1 2 td^PjIf^^ixSo 
[005 11 aSSttJI^^IelK 1 3 1 fi. :^--:T>-7° 1 

3 3;dSiii;^)mffi^miHiKi 3 2<D^\^\^:hm.&tim.-t 

3 3 ©-A;^iffi^tc#tj^$^x5 J: 5 Jc/^ oTV^S, 
[0 0 5 21 fcb;^fl;/E^^m[i]SS 132 f*. ttl;^^^^ 3 1 

h ify^^Yt (Drnz-ma^ 3 . R 4 -^m^w^mm.^^. 

^•<^«tn:R3 iffit1:R4©*jl«i^^*S:*-'<TV7'l 3 

3ro+A:^ffi^fc^i^$tu-cv>5o m;^Sffi^-3 1 
K i: © 3 C 6 $ tvT t ^ -5 c 

[0 0 5 31 :^-<T>'7°l 3 3»i. ^(Dmtil^'i-ii^VU 
OS h7Vi^;^i?Q 1 2<Dy— htcgfJg6$ixTl''5. P 



(6) 

MOS b7>'v?;^i5'Q 1 2tt. #ffi|Hl8Sl 2(DtiitlB3 

ot. ->y-xu:sf3.u-<? 1 3©m;^)isg^3 1 tora 

[0 0 5 41 ^5:1-. U±<DXojm^^ifh?>mimmjf^ 

[005 51 *-r, m 2 iZTik-r^mm^ 1 2 oywam^-^ 

V^T. 02~lll4Sr#fiiL-Ctftl^i-5, 
[005 61 V"*^. HI 3 \Z^-tX 5 tC«»J;ttf^^J t 1 

f±. ffiiJPft-i-^^^1 4*>fem;d$>x5^JWff-§- (/c 
10 Ll) *S5i:*>T*5 ?) , MWft-i-CLl. CL2J4i:*>± 
*S5o rwfc*, ^Ji9{S-§- (/CLl) JdiOMOS h 
7>'v';:^:?Q4;5S:e-7i:/i!9, MWfS-i-C L H;i i i9 M 
OS Vv';^i5'Q 2, Q6;S5:^7i/i!9, MWit^C 
L 2lCj;!9MOS h7>'v'^^Q9, Q10;dS;t7i/£ 

( 0 0 5 7 1 ^^J t 1 T'tt. MWt-§-X CLl. 

(/XCLl) . XCL2timtt^^£\'^<DX\ ftlJWt-^ 
XCL HiJ;?)$(l»$tl-5MOS l>9Vv';^i?Q3, Q 
5f4:^7(0*^-T?fet), ftlJPfa^" (/XCL 1) tdJ:?) 
20 M^S$^^?lMO S h7>'v>;^<5'Q 7»4:^-70^^T-fc 

SUt^m-^XCL 2»CJ; iJW^^tvSMOS h^V-v* 
;^i?Q8. Ql 1 tt;a-70*^T*fe5), 

[00581 f^m t 2 t . fW«?«-§-X C L 

1. XCL 2^sS:*>T;55ij^ $iJWt# (/XCLl) /is 
35r*>±;655„ :L(Otz.^. SO^^Jft-i-X C L 1 J; (? MO S 
h7i^i^;^i?Q3. Q5 «!)f^m-§-XC 
L 2»c:J:«3MOS h7>'v';^^Q8. Q 1 1 ds^i-vi:;^ 
•3. fflffl)f§# (/XCLl) fCi *)MOS 

Q T^s^i-vtc/^So 

30 [ 0 0 5 9 1 *fc, t 2 -ett. *JfflIfS-§- (/C L 

1) , CL 1. CL 2^l^'^k:*5;i^^,^©•c, mos 

v=;^^Q4;65:e-:7, MO S h7Vv';^^Q2, Q6;!iS;r 
7, MOS h7>'v?:5«.^5'Q 9. Ql om:^y(DW&^t^ 

[00 601 ^<0#, ^^J t 2 d»e>^^J t 3 (Om^T 1 

-e«. MWf-§- (/CLl) . CLl. XCLl. (/ 
XCLl) . CL2. XCL2}4. 0 3 tC^i" J: 5 J-V 
-fix<>^'fkLJ^il/''COt?. MOS ^7>'i?;^^'Q2~Q 1 
lw=&^^f4i2l4»c.T%1-J:5{c/i5<. =S§oT. ^PbITI 
40 T'fi. Hie (A) Kn^-tX-oK. =i>'x^1>-C 3 i ^li^ 

c 4 i)mm kwx^ a;o^(c j; u $ 
5— 3 v-7'V'f-c 1 i: 3 ^'^^'f-c 2 t *se^?iJtcSE 

[ 0 0 6 1 1 ^^J t 3 1 . $iJWf -S-X C L 1 . X 

Cl.2i)i±-ib±i)^^hhh\^mmm% (/XCLl) 
i:*,T;d5 9 . ftiJMft* (/C Ll) . CLi. CL2f± 
^itt^fi\'\ rco/cfe. MOS K5>'v?;^^Q3. Q 
5. Q7. Q8. Q 1 1 <9. MOS S^Vv? 

;^^Q2. Q4. Q6. Q9. Q 1 0 f4:^-7<Ot»tffiS:m 
so if-f5o 
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[0 0 6 2] t 4lZtj:^t. ftiJWf ^ (/C 

LI) tii.h±it>^^t,ti>Kmmm^cLi^ cLa^s 

5i*>T*55-:^, ffl^ff-i-XCLl, (/XCLl) . 
XCL2tC^'fbfi'^iy">o r©^*. MOS h7>'i^:^<5' 
.0 2. Q4. Q6. Q9 / Ql Oit^^^Kfir) . MO S 
b7:^v'^iJ'Q3, Q5, Q7,.Q8. Q 1 lli:^7(D 

[0 0 6 3] ^(^^s ^^J t 4d^6>^^J t 5ro»P«gT2 
-Cf±, *J#ft-§- (/C L 1 ) , C L 1 . X C L 1 . (/ 
XCLl) . CL2. XCL2«, E! 3 J-^-t"J; 5 
•ftlt^'fkU'^iV'>05"C. MOS h7Vi;';^i#'Q2~Q 1 

Tfis Hie (B) d^-f-J; ptc, =1 V7'>'1^C 1 t = 

5-*. = V-r Vf-C 3 t =" Vf'Vf-C 4 i: dSff^Utcg^ 

[0 0 6 4] Sim. :i(DXof£m'f^m'omL. ^<Dm 

[0 0 6 51 EI2tc:^-i-yy U^=lU'-^' l 1<D 

[0 06 6] ±5iScD J; 5 »ff[H]!K 1 2 "eti. -M© 
3i^'7='>'1^C 1 , C2i:. — ^ifcDnVrVthCS. C4. 

#ii[Hi?g 1 2 (o#jaEfl:ffix -r'^f*>*J='>'x>'-t^c i~c 

4(D3fe«liffi^m;£{it»c:*t«fL. ai;^7mBESrB)f5£ffl»-i- 

(0 0 6 7] -f-^ii^*,, w^zuu-^ 1 1 -t?(±. m 
. ;^siH^m[H]?ii.i 2dsai;^mjBE. (^mm^i 2<DAti 

[006 8] ;^-Ty- M 1 5 dti. 121 3 {C^Tc-f- 

mmit^- i/CLl) . (/XCLl) ;45A;^J$tbT:v^ 

So :^Ty- h 1 1 5om;^ti. ^^J t i~ 

t 2-Ctt TLJ U^/K Wf^Jt 2~t 3-CJ4 THj 
A'. t 3 ~ t 4 -CJi TLJ t 4 ~ t 5 

THJ \y^>\'h\^0 i.0\^. TLJ U'</Wi: FHJ 

[0 0 6 9] rrofc*, }r-^T>'7'l 1 3(Dttl:^l4. 

>'Vt^it), wtv^5-^-i/K>>-'- M 1 4fc:A:^$ixS;65, 

$^^5o Mos h^V'i^^^iJ'Q i tts 7'y w 

v-^ 1 1 cDai;^®jE/J5-)S<^®ffi- W^fi 1 . 8 

•[0 0 7 0]: .|l|2tC^-rv'y — Xl^.f =■-^-^5' 1' 

3 03#|*ro|f)f^tc:oi ^T, slll,ag *^fiP,'LT^I^-t-5o 



12 

[0 0 7 1 ] i/y-Xwdfj^u--^? 1 IH;^IIJE 
^^ttilHl^l 3 2;65ttl;^fl;jESr1^fiii-5„ o^'<T>'7'l 3 
3f±, -€-©<^aitil;t.«ffiSrSiPSffi|g^lHlBSl 3 1©« 

;^mffi?rftiJ^9-r5c :iHt-J;f?MOS hvvv';^i?Qi 
2(DtU;^jein:;i5SiJP$nxvy-Xu:¥3.w-^ 1 3© 

3. 3 V) iOSBfiSI-^-CSo 

[0 0 7 2] m^. m 1 (^i^-rm i m:W^Mhm 2 ok 

[0 0 7 3] ^l^^£fl^ffi^c:*3V^-t^. EKcS^-fJ:? 
ic:, T'y. v=¥^i-— ^5' 1 i<^A;^«JE5r3y, v^y-x 

U^=^U—'$'13<r>ttit)nBc.^3. 3 V. T^y 
-iJ' 1 l©ai;^jS:l. 8 V, #ffiIilgSl 2(D.dJ;*jmJESr 
1. 8VX2 = 3. 6 V^: :/y 1/^3.1/— 1 ICO 

^mpsm^ 1 0 0% t-r?>i:. ^(Dmm^^mti. o. 

3V/3. 6V) X 1 0 0^9 2%i:!fe5. 

[0 0 7 41 — tJEJfEc'JDC-DCaV/^— 
T. 0 2 Olc:^i-<t 5f-. #ffilElSS2<oA;tJ^JESr3 
V. v-y— XU'^^a.U'-^J' 3K)A;'3«iE5r6 V. v-y- 
Xuilfa.1^— ^3(Om;^mjESr3. 3 V i: L, #iEIi]8S 
2 (Olgife^^Sr 1. 0 0 % t -r 5 i: > -tro^i^^^tt. 

(3. 3V/6V) X 1 O0*55 5%t5fc5„ 

[0 0 7 51 mmat. rfv 1 i^^jEia 

K.2 O ;^ ^ h 7 V t?;^ ^ -C«> ^ vffi^Jc J; 5 D 

[ 0 0 7 6 1 |g 1 HJfgfl^ffiS© y ■^fX^mi.b'mM. 

[0 0 7 7] ^l^JS?P$flU:i*5l>T, #JEIlISgl2W« 
^d5|2I2(c:^i-J; 5/.f^tc(i (2tB|gib©^-&) > # 
JEHKl 2<Dffl;*flffitt. 08 (B) Jc^-f-J; 5 iCi^e 

-r-5^tc(4 ( 1 ffiSEttiw^-a-) > ^©m;^)miEtt0 8 

(A) t::^i-J:5t-'^i5o rwitSKilKO^ 

[0 0 7 8] C:r-C\ 0 8 (B) (c:;T^-r2tg|gKl<0»^ 

c5ai;^mffi<oy7'/v«EESrAV2. 08 (A) tc^-ri 

i55^tOM#ttx AV2^? (A Y 1/2) iTfct). y 

[0 0 7 9]: t*oT, H 1 lll£?^<ifc:*JV^-C#ffilHl^ 1 

2 :i50 2 (c^-Ti 5 ^.e 2Wib§r«ffl-t-2)#?^l;im ^ 1 

imwm<D^B.mM i.^^(^^s.m^)x \:LVc.^xf.wM^: 
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1 0 0 Q(-'(B:M$H5o 

[0 0 8 0] m2\Z7Tiirzf]) u^^u—f' i i<o 
[0 0 8 ll r©:;:^!; i^^a.U'— 1 Afis Ill2»c^ 

u-^j' 1 1 tc^LT, mmm.^^^^'t^ 

£3»®I^^lH]^l 1 6 S^RS, R6d>6,/i9^ 

1 9iSrjI*PLfct>05-efo!9. ;4-Ty- M 1 9 {c;^'< 
TVt/llS, 1 1 8<D#m>3SrA;^-t-5i:i'bJ;i, :^ 
ry- M 1 grotbjtiSr-^-i^Ky-M 1 4}c:m;^i-5 
J: 5(' L:fct,<DT-fe5o i'i*?. ftUcDas^cDltfigtt. 1212 
udjSoLU-^ 1 l©«Afei:lllfilT'fc5<^-C', W\- 

[0 0 8 2] rroj; 5^^fll^*='f>'i5:7'y i^^^u-^? 
1 lAT-«. ^iE1^ffllH]?&l 1 7 ;i5#ffi[Hl?g 1 2(n>mt> 

[00 8 3] )ikiLm.m Lfc J; 5 r (o^i m-mm-^ 

1 1 S:<ix.5J:5fcLfc(^-e, #BES!©DC-DC=i>' 

[0 0 8 4] ^fc. z.(omiumMmx\t. -f^ju^z^ 

[0 0 8 5] ^^d. romiHiSf^^TJi, #i3EI5]l^ 
1 2 ^ 1 ©^^{CJi, 3 i^T'Vi^C 1 . C 2 2r3£?lJ 

s t i^^jc, 3 ^'T'i^f- c 1 , c 2 ^%m^m. L-TEtu 

■Site, til;^jliJEE(^y s/7'/wSr?^'>-t-5ri:;iS-C'#So 
[0 0 8 6] rwMlUlteJi^^-efi. »JElHlKl 

2©miftt-. ^<D#ffiiHjKi 2<Dmt)m.s.^^^^t-t^ 

[0 0 8 7] jSJclC, ^^^^©DC-DC^V^^— 

2 ll^£J^^flgco1^l^^^J^co^^T. in i o ^mm vxwtm-r 

5. 



/4 

[00 8 8] ^<Dm2mM]fmK*^*^?)DC-DC=i>' 
y<~-S'it. |112©millJfe?^ffi{-*5lt5 = >'7'>'f-C 
1. C3(c:ft;tTEdfEmMiromJESr^£ffl-r-5J:5tc:L. 

#fflEli^l 2>^I1I1 OJC:^-f#flEIll!S'l 2AICf^;t5J: 

[008 9] 2 ieiS?^fl§«. »flE|HlK 1 2 Sr^ffi 

lHl8S 1 2 Alc{-t^fc^^B^»t«i. HI 2 ir^-r^ i ^jfe?^ 

10 -^?F■g■*WbT^©IftK^±«l^&i-5o 

. [0090] 010 »c:^-r#JBE|H]K 1 2 Att. El 2 
•f-^EEKl 2*»fe3>'7^>'1hC 1 . C3. aXXfMO 
S h7>'v'^^?Q2, Q S^^^fflS-t"?) t i t>l-x MOS 
h7>v':^.i5'Q 3, Q 6 0#y— ;5?.^^^2 2tc:^iK 

<oxhi>„ 

[0 0 9 1] fiti^ #JEI1IB§ 1 2 A<Dm(OU'!^<Dm^\-t 
#iE0SSl 2©«j*tlRHt-C'fc5<?5-C% ■ftb,W|fB55-®«^ 

20 [0 0 9 2] r(;?^2|IJS?f^fi|-Cf4. m2<Dmi 

IIJSff$fig{-*5»j-2>3 >'V='>'1^-C 1\ C 3 \ZiX^XW.Mn. 

m 1 ©siE^^ffl-r?) i 5 fc: i.tL<Dx\ mmmM i f±m 
[0 0 9 3] £i±<DXbiizm^^iv^m2mmM 

^<D#ffiI5]Kl 2 AOft-t^tCOV^T. BIS, El 0~EI 
1 3?r#flaLTlftB^i-5. 

[00 94] . m 3 tci^-T J; 5 tC^ilx-tf^^J t 1 T? 

Ll) *S3i:*>T*s t) . W^S^B■g■C L 1 CL2 ttSr*>± 
^55. rofi*, $ijffl)ft# (/CLl) twit? MOS h 
7 ve;';?^^' Q 4 i: tj , $!J^fB-§-C L 1 J; t) M 

O S h ^ Q 6 t /ji (J , SlJ^ff^C L 2 

iiPMOS h7Vv';5^>5rQ9^ Q 1 0;65;e-7i:?^£5o 
[00 95] HtL. B#^J t 1 -e«. ffilJWf #X CLl. 

(/xcLi) . xcL 2j±^'ft;^s?ti^o-e. Wft-S- 
XCL ll;ii«3fty«9$ti.5MOS Vyi^'y:^'?QZfi.-^ 
7(0**-Cfct). ©Ji9fS# (/XCLi) »c:J;l9$iJP$ 

40 *v-5MOS S7>'v'X<5'Q7(4^7ro*ST?foi9, SfJiS 
ff-§-XCL 2^cJ;!9$^J^^$^^5MOS h7>'v=:^i5'Q 
8. Q 1* 1 f4^7<0**-t?fc5„ 
[0 0 9 6] ^^Jt2{C/iSi. $iJffllft-§-X C L 

1, XCL 2dS3i:*jT/i5i9, $ij^^tf-i- (/XCLl) ;65 
l:*>±dS5o wOfcfe. ft!)i»m#XCL HdiUMOS 
h 7 Vi^^^^'Q 3 iifct), ft!l»ft-§-XCL 2Jj:J; 

9 MOS h7Vv';^i5'Q 8. Ql l*5;t>'t!^c!9 > 
fg-§- (/XCL 1) icj; tlMOS h7>'v';^i?Q 7;iS;r 
VjC/iS. ^fc. ^^Jt 2X-tt, SiJi»m-§- (/CL 

so 1) , CLl, CL 2tt^'fb*S;^iV''©-C. MOS 



•0- 
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v';^^Q4, Q6. Q9, Q 1 0*s^7ro4^^Sri^^^i- 

[009 71 t<om. t 2 i^bnm t 3 (OMT^T 1 
Ttt. *JPm-§- (/CLl) , CLl. XCLl, (/ 
XCLl) . CL2. XCL2ti. El 3 (c^i" J: 5 t-V ^ 
-ftut^ftb^i^^WT. MOS h7Vv';^i?Q3. Q 

4, Q6~Q 1 lo^^K^fiBli l»w^i-J:5J-*5o 
^^o■r, »1MT1-T?tt, 013 (A) ^ 

Ml i: ^vf^vif C 2 ^::65il;^lJ^cSi^$^^T^<^E?"Jm 

[0 0 9 8] I^^Jt 3lc/j:5i:. ftU^ff-g-X C L 1 . X 

CL 2d5i:-fr,±;e,S5i: t ttcSiJI^ffl-i- (/XCLl) ;65 
±hTii^ 'O . mmm^ i/C LD. CLI, CL2tt 
^-fkiiS^i^^ Z.(Dli.n>. MOS h7i^i^:^^'Q 3, Q 
7. Q8. Ql li^yiryhti:^. MO S h^i^i^^^^Q 
4. Q6. Q9. Q 1 0(i;e-7<o4^^SrJt^t-r?>c 

10 0 9 9] ?>cic. w^jt4ic/i5t, mm^^ (/C 

LI) *si:*,jh;&s5ii:t>»::ft<J«m-§-CL 1. CL2*S 
fi:*>T*55-:^, SfJINim-g-x c L 1 . (/X c L 1 ) . 

XCL 2{;i^'fkJi/<Ct^\ ^(Dfcit). MOS 

Q 4 , Q 6 . Q 9 , Q 1 0 t) , MO S h 9 V 

i?;^^Q3, Q7. Q8. Ql wt:^7<nvm^m^ir 

So 

[0 10 0] -^(D^. ^^J t At^h^m t 5(D^WT 2 
X'i±. Umm% (/CLD.CLl.XCLl. (/ 
XCLl) > CL2> XCL2>4. El 3 td^fJ: 5 f-V 

-flxti^'ltL'iV^CO-C?. MOS h7 Vv=;^<?Q 3, Q 
. 4 , Q 6 ~Q 1 1 ©=&.^^t^filll 1 2 f.;i;T^i-cJ: 5 
iSoT, ^PBlT2-ej4, 12113 (B) tC^i-^^t-s =» 

>'•r>'1^C2*SA;^®E^-J:!5 3te^^^^'5— ESffitt 
M 1 t =" Vt^^-IJ-C 4 i*SE?iJt-g?i^$tuT-€:<Og?iJ« 

[0 10 1] C«J:5>fc»f^5r#t)3lb, ^rwm 

[0 10 2] ^^±m.m\^tLi.b\^. z.<of^2m:mMm^ 

#]BElH]ggl 2A^5. ^l©»ratcf±, C4S:^ 
mi" -5 1 lH)^l-> EiSimM 1 i: ^ yf>'-fc 2 SrEiFim 

j^bT-toDE^trmjESr^i-iaJtcsjtjaL. m2<r>mm^ 

C 2^^m-t-5 ESfimM 1 t v-r ^f- 

C4SrE?iJS^U-C^<^Ef5mffiSr^a5t-5it)mL., ^■ 

i:^2©«B9<D#t^)^^^3^^^-^T5 J:5tcLfc. 
[0 103] z<Dtzif>. mM<oms.i^> w&(oxoiz.m 

[0 10 4] *^?^C0DC-DC3 V/<-^<7D|ij 

3|l;^ff^^©.fll^«sj{-o(/>T. m 1 4 S:#B8 bXiaia-t: 



/5 

[0 10 5] dW^SHJfeJl^^l-d^d^SDC-DC^V 
^tt, l^ffi^WDC-DCaV/^— :?t?fo«Js HI 1 

^4 It. ^ffi^^i L-C<0|^JElH]S§4 2 i:. ^S-ft^ 
Si LT«>v'y-Xu-=S?=.u-^4 3 i;, ^J»ffi-§-^^ 

[0106] T'y w=¥=. 4 1 tt. UMMM 1 <^E 

2C?A;^«iESrfttmL. toTv (^JEIslK4 2 O^JEfll 

tu5^-C% El 1 5 tc^i-;^-r y^^-^-j/ • T'y w=¥3. 
[0 10 7] |^JE(HlSg4 2tt. 'im<OXoKWiWl<^='>' 

[0 10 8] v-y-XW'af^W— ^^4 3tt. ^iBElH]SS4 
2©^ffi«JBESr-€-w*^m;^;-f-2>t. jS^ffiSbm:: J: 9 ^ 

tbTV^S HKfcjoV ^^: / J; SPlbf^-^«-§-t- / -Y 

SrE*Jh-t-5fc«)»--?:wa;^7«JE<D^5£'ft:S:lll5 J: 5 Jc/i 

[0109] mm^^±^U4 4 tt. T'y w-^? 

4 1 ro^xBO:^TlE]SSt^ffilHlSS4 2<D^-ijEro=& h^V 

>fc55ISlH]te4 4 1 i. ^<D^mm^4 4 icom^t:^ 
mir^^mm^4 4 2ii. ■?-(O^JllHlgg4 4 2;^-b(Dffl 

2)<Sita^«^lHlK4 4 3 ti»hm^^3nio 

[0 110] :z<of^3mmmm<^^D ^- 

40 ^4 1. f^jE[HlSg4 2. fciU^i/y — Xl/^Jr^ ^ 4 
3(OM.W^f£'^^(D—m\^o\'^Xs mi 5 *#RSL/i;i5 

[.0 111] *-r> T'y ^:¥^u-<?4 ifi, [ii2tc^ 

-fr/y ui^^u-^ 1 5 tlD«(cfl||ig§nscDT\ ID— 

/i:*3, T^'y L-=¥3L u— 41 \t. -lag {-^i-T'y 

u-i? IGI AfdB^'-rs r i-;65WliT'fc4<. P*J^ 
|H]?S4v2'lroV^T^F^i:5 i:\ r (0.|^JEIhI^4 2 (4.. [21 
1 5(i^irJ; 5«d. •y'^m'f-t bT^lg-TSMO S 
50 f 7 ^'y'X-f ,Q 2- 1 ~'<3 3j;OiSr=0iJx:«*^Ie]8S.ft; LXy< 
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aVy'i^f-C i 1~C 1 4> = V't^VI^C 5 ;4S^igc^tU 

[0 1 12] ^>'xV•t^C 1 1~C 1 4(D#i^ 

^?^L<l±ll|-t-t-5o ::3i/X>'f- 

Cll. C 1 2(*mi6<OJ:5l--?!ti: UTt^Hgb. 
7'i^•^^cl3. C I 4filsi#i;i-j5i-i: b-c^ti-rsJ;5 

lc:/j:oTV'>5. 3>'7='>'■l^C 1 1~C 1 4<D# 

^msMfi. = i^xi^i^c 1 5 <D#tg^sffi:i !? t>/h 

[ 0 1 1 3 J |^JE[H]SS4 2 tt, El 1 5 IC^-r J; 5 IwA;^ 
5 8 W -€r<OA;^*jii^ 5 8 m;^J*ili^ 5 
Qt^r^tC, PMOS h7^'v':^^Q2 7 tPMOS h 
9>'i>;=^^Q2 8i:;JSK?iJl-^ic^tbT<.^5« PMOS 
hy:/v?7^i5'Q2 7. Q 2 8 W*iiJgigg^H5ttlffi^ 5 5 

SS^5 5 t«^5 4 troWfcn VT^v-lJ-C 1 
4dSgE)^$tVTI/^?), PMOS h7>'v';^i5'Q 2 7(Dy 
- htcti. SiJtWft-§-^^§l54 4/6>f)S<J»ffi L 1 
PMOS h7:^v':^:{'Q2 SOD-J^— 

[0 1141 Sfc. A;^)*SM5 8 iffl;^3*iii^5 9 i: 
©rate, PMOS ✓'v?;^^Q 2 9 i PMOS H^V 
v?;^^'Q3 0i:i&SE^J»-1^$tvTl^5<, PMOShy 
Q 2 9, Q 3 0 (D*jl^^*l5(iffi^ 5 6 {C^i^ 
5 6 tffi^F■5 2 tWW^C3VT'>'1^C 1 2*5 

^^nrv^So 5 9 ttth;^ffi^ 5 7 tcg^)^ 

1^C 5;45Si^$ttTl^5, PMO S h 9 Vi^;^ ^ Q 2 9 
<r> V- f4, ftij Wf -^-^^SB 4 4 ftiJWt X C L 

1 PMOS h7:^v';^^Q 3 coy— 30 

14, ^J^ft-§-CLlJis«ti^$n5J:5t-'feoTv^i<. 
[0 115] $e>tc. ^^-z ii:m;^*ii^5 9i:(DBg 
{c:(4, PMOS h7>'v';^i5'Q2 l*5^iK$tuT(.^5o 

i^$nTV>5o ffi^5 1 2 iOftlJwtt, PMO 

S hy>'t?^i?Q2 2;65Si^^$^^. ffid^S 2 t^y^'K 
iroKt-tt, NMOS f-7>'v';^^Q2 3;*s^^$ixT 
V^5o PMOS h7>'v';^^Q2 l©y— NtCtt, 
fS#-*^lfP4 4*»e,$iJ^ff L 1 dS^^^tv. PMO 
S hy>'v'y.^Q2 2<Dy- hlClfi, $!l^fg%XCL 1 40 

NMOS by Vv':^^Q2 3(D'ir*— KfC 
tt. ftlJ»<B-§- (/CLl) ;i5^^$ix5<fc5tC/£oTV^ 
5. ■ • 

[0 116] $fe{CSfc. ffi^S 3 i:ta;0*i®^5 9 t 
(0^^(;i(4, PMOS hy^'v'x^Q 2 4;iS^i^$ti'TV'' 
5o 3 t^yi'KfcoJF^tCfi, =:^x>f-C13 

*siSi^$nTt''5c ffi^5 3iM8^5 4i:rorai;::fl. P 
MOS hy>'v?:^^Q2 5*5^ig$ix, ffi^S Ah^'y 
Y h<r>'m^\-t. NMOS h7i^i^;^;5'Q2 6;6Sg^j^$ 

PMOS h7Vv';^^'Q 2 4Wy- HiCtt, so 
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m\%%^'^% 44*^ feftlWf ^X C L 1 
PMOS hy i^v'^^Q 2 5<^y- htCtt, §IJ^«-^C 

Ll*s^^&$^^, NMOS K7:xv'>^>5'Q2 ecoy- h 

[0 117] -Sfc. lai 5(Ov-JJ— XU^Jf^ U— <5'4 3 

f4. lll2l;i^-f-v'y-Xu=¥3.P— 1 stil^tclf^S; 
[0 118] ?fetc:, y.l.<r>^b\^m^^f\,^%^%Wf^ 

[0119] *-r, mis »c^i-i^ffii5i^4 2 <^i!im- 

ov^T, 01 5~iai s^mmvxnm-t^c 

[0120] 01 etc^-ti 5(-M;t«^^J t 1 
-eti, ftiJIJffS-^^^^i 4d>f>ffl;^j$n5«imft-§- (/ 
c L 1 ) !&sa:*>T*s •? , *JI9{i#c L 1 tt5i*>±*ss. 

Z.(DfLt>. *J^ff-§- (/CLl) ICi ?)MO S by Vv> 

;^^Q2 3*s:t7i:;'i9, ft!IWm-§-c L 1 t)MO S 
K7>'i;'X^Q2 1, Q2 5, Q2 7, Q3 0;iS:;^-7i 

[0121] ^fc. ^^J t 1 T-(4, ftiJWa-i-XC L 1 . 

{/X C L 1 ) ^<D-Q^ Umt^X C L UC 

J;•?*J^i?$^^5MOS b7Vi^;^^Q2 2. Q24. Q 
2 8, Q 2 9(4:^7<D*^t?fot), (/XCL 
1) fdj: iJS'J^^n'SMOS H7Vv?>^^Q2 6<±:^7 

[0 12 2] JIfctc, ^Sijt 2tc/i5i:, ftiJ^fS-§-XCL 

ld5S:*>T/!>5t), fflWm^ (/XCLl) i^iLib^i)^ 

:irofcfe, $|J^^fa -i-x c L 1 {;iJ;<9MOS byvv^ 
;^:?Q22, Q24, Q28, Q 2 9 ?) , ft<J 

»fl^ (/XCLl) tCilJMOS h7>'i?;^^Q2 6 

;i5;r 5, 

[0123] ^fc, ^^J t 2 Sy^ff^ (/C L 

1) , CL Ifi^-fliiSiTiVN©-??, MOS h7:/v?;^i5'Q 
2 3*5:^7, MOS h 7 Vi;';'^^' Q 2 1, Q2 5, Q2 
7, Q3 Oi)^:ty(Di^m^f&mr^o 

[0124] •?r©^t, t 2 *^f>^^J t 3 (DMr^T 1 

■^»4, mmn^ i/c lD sclkxcli, (/ 

XCLl) f±, mi 6lc^-f-J:5tcv>-fixt^'fkLJiv^ 
CDT% MOS h9:^i^;^^5'Q 2 1~Q3 0 W=S-4^^f4I2l 
1 7lc^i-J:5{C7iS„ ti^oT, »l^Tit?H, El 9 
(A) };i^-rJ: 5 3^^7^i^^^Cl 1 ir^vxvf-c 

1 2-!J5it?iJtc:«igg$HTA;^mEE{ci!9 3fE®.$tb5- 

=j^^t'>'-!^c 1 3 h^iyfl^fC 1 4i:*5^^j{cS 

[0125] ^^J t 3 Ktl^hb. ffl^fS^XC L 1 
tjiiSSittt-WWS-i- (/XCLl) dS5i*>T*5 
?), $iJWf-§- (/CLl) . CL 1 ^4^'^k>65;i^^„ ^ay 
fz.^^ MOS h7>-v^;5«.^Q 2 2, Q24, Q26, Q 

2 8, Q 2 9*5:^-7 i /it), MO S h 7 Vv';:^^' Q 2 



0. 
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1, Q23. Q25, Q27, Q Z Q 1s^:^y (O^Wt^m.. 

[0 12 6] Jifefc, f^^J t 4»c:/j:5i:. fti^m^- (/C 
L 1 ) H^Uhl-fs^^t t hKUmm^C L 1 7!>i±hT*^ 
ftiJWt-§-X C L 1 . {/X C L 1 ) {C^'fLtt'iC 
Z.(Dtc)t>. MOS hv>'v';^^Q2 1> Q2 3, Q 
2 5. Q2 7. Q3 Oi>^:tV'tf£*). MOS h^Vv?;^ 
^^022, Q24, Q26. Q28. Q2 9i>i:^7<OVi 

[0127] ^<D^. ^^J t 4 d^Pj^^J t 5 (Dmr^T 2 
■Cfi, fflWft-^ (/CLl) , CL1> XCLl, (/ 
XCLl) 01 6lC^-f-J; ^fcV-'-f Jx1>^'(tL/<£V'> 

(D-e. MOS h7^^-:^;^^?Q2 i~Q3 Q<D^^M^•tWl 
1 8f;i^-rJ; St-Z-c-So tSoT. fflrB^T2-eji. 1^119 
(B). tc^-f-J; 5 1-. = >7'>"^c 1 3 1 3 vx>'f-c 

1 4^sii:^J^c^^iec$t^•cA:;^mJ^i^J: 9^a$tu?.- 

:ff^ 3 ^-xVf-C 1 1 t =■ >'x>'f-C 1 2 i *S3fc?iJ{:ig^ 
[0 12 8] rwj;5'fctiif^^SrM^t)5gU. -?:<Dm 

[0 12 9] J'i*;. 121 1 5\Z7ikiry'V u-^^. ^^4 1 

-f-T'y udfau— 1 1 t-^y— xu:¥3.i<— 13© 
[0130] i^A_h^0j Lfc i 5 ®m 3 mmmmx- 

4 1 J; 5l-Ufc(D-e, ^ffiMWDC-DC='>' 

[0 13 1] :L<Dm3mw.j&mx-ii. rfv 1^=^^ 

u— ^ 4 1 Sria 1 5 tci^i-i 5 l-^-^ yf^^^ • ^=¥3. 
[0 13 2] :io^3llJfe?i^ffi-e|i. ^ffmi^ 

4 2*^ mKDmmiai. aVy'V-y-Cl 1. CI 2Sr 

Uv B 2 ©^rslt-fi. ^'t' V!^ C 1 3 , C 1 4 SrilJiJ 
«!gSLT3«;m-*-5i:Ill*fC. 3 V'T^ViJ-C 1 1 , CI 2 

10 1 3 3] r(0^3^1ife'#flgT'(i, I^IEIHISS.4; 

'>y-Xuiif=LW— ^4 3Sr^(t5J;5»-U:fc®i?v 



[0 1 3 4]./j:4o, ±m(omimmmmxit. #ffi[siss 

1 2 5r|2I2(w^i-J;5iC2l=BIEtb©t©i: LTlttPJLfc 
**PJ-Cfi> #JE[H]?gl 2Sr±iE©J:5t^ltSSKib 

[0 13 5] ^tc. ±M(D^3nmrMX'\±. p^ffiiass 

4 2 Sria 1 Std^-f-J; 5(-2^@iEi!)©t©i: LTlftl^L 
10 fciiS, |#ffilHlK4 2©^>-7'V-t^C 1 3, 

C 1 4;fcir^*l&L., ItBIESiiri-Sr tt.^ 

[0 13 6] 

5©-e. SE©^«^^Sr*&®tC|pl±t?t:5, 
20 [0 1 3 7] ^fc. tt*3S2»;i*-*^5^0jT-»i. SJESIJ 

[0 13 8] it*«4(CA-;0>5IIBJT-tt. #ff 

#Sds.J|l©«|iaicfi, -:^©— 5tt©3i^x>'f-SrM 

^is<D-n<r>=^>''fi^-^^m.nwi^\^x^<r>mM<o 

Jtt© 3 Vl^ SrM^iJg^i^ U X.-?: © X**«-r 5 

©J;mmJES:^1-^FB{-©!9 ab. t(r>W,i h^2(Dmf^<0 

=§-tbf^^2?Si;iff 5 <t 5t^bfc„ Z(Dtcif). i^^mm^ 

iz%<\^x^^m-m*^iz^<xt^±\^. m:fjms.(oD 

[0 13 9] tt*^5{C*^*^2)^0JX(4. 

i£tu©smmjeE i: sjimffi t ^mmmm lt^i us 

^2©MW{-tt. te:^©3>'x^l^-^^iES'J^#©©tti 

40 ;^mmT-3tem-rsi:iR)B#tc:. -:^©^>'7'i^•^^©^l:Bu© 

1 t||2©«Pra©#»l^^S^^^^^:^TP<):5^-bfc:. r© 
fcfc. SW>©miE/5^ S?lll©J:5t-^Wi:i:tf-i^'>L 
;^j:v^@^iiJE©m-a-fci±, "ffiffl-f 5 => if©gB' 

[0 1.4-0].*:^. it*«6f::«»*'»5?g?^T?tt, 

^©^®»c, ^©#JE4s©a3i^m<£r^5£'ft;i-5^5c' 
<t:#© Sr^ It 5 <t 5 b fc © X, $i^/<e if ^5 5 m-^.^^" 

so «1 lJC*»*»5#^?^Xtt\'i;g|^T£.Si-t-SttEESr± 
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[0 14 1] ^fc, if*3S8lCi6-*^2,^P^-t?tt. mjE^iJ 
[0 14 21 i»*3Si o};i/i-*^5^?^x-f±. 1^ lo 

1041 ^ 1 mmmm'D^&^^o^mmT 1 iosn^W}' 30 
nasi i^#ffiiEiiS©«raT2ii*3»t5ib'f^srSft!^-r5 

me] lsl»jBEIiI8SroS(if^^<Dif«lH]KT-fc5o 
[091 T'uW'i^a. ^O^?|?^JiSr^-r[HlgS0-t?fc 
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[0101 *^!q(DDC-DC3V^^-i5'©02|llfe?K 

[0111 B2|IJfe?^fl8©#ElH]K<o»iraTiJc*s»t5 

[012 1 lll#ffilHl^rci«SiaT2Jc*3Jt5ttf^S:|jiK-t- 

[013 1 IH#ffIe]K©itif^^©4?ffi|el¥ST*)5. 
[01 41 *^BJ05DC-DC3>'/^— ;*'<^ll3lltS?^ 
fl8<^«^F!l5r*-r:/D 0T'fc5„ 
[015 1 ll3llJ£?l^^©^|fBO:a:#:e*)'^i^»AKSr^-t-|Hl 

8S0-efo5o 

(0161 01 5ro#|f|5<Ojfe?^SrS^-rS[Ji^0t?fc5o 
[01 71 ^3^KS^IicD|^JIlElg|©»iligTl{CjbMt5 

(0181 IHI^J£lH]K©»|igT2{c:*3Jt5i!if^=Sr^PJi- 

[0191 lRl[^ffi|sIK©i!)f^^co«?ffi|HlSST-fc-5o 
[02 01 tAfjfecODC-DC:!^^^— i^'<o:/p 5'^'0-e 

(02 11 02 O©#JE|HlK<D«^0IISr^i-|elK0t?fe 

C 1 I'-C 1 4 r^^^T^^-ih 
Q1'-'Q12 MOSh^Vv^;^^ 
Q 2 1 3 0 MOS h^^-v^^^^ 
1 iSgS^jS 

11.41 

1 2. #J£[h1SS . . . - 

13. 4 3 vy— XU':¥^l^-^ 

14. 4 4'$lJ^fg^^^ffl5 ' 
4 2 I^JEEJg 

111 S^UiE^^llIgS 
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